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PORTABLE TELEPHONE SET AND COMMUNICATIVE BASE STATION 
SWITCHING SYSTEM 
BACKGROUND OF THE INVENTION 

This application claims benefit of Japanese Patent 
5 Application No. 2000-163824 filed on May 31, 2000, the 
contents of which are incorporated by the reference. 

The present invention relates to portable 
terminals such as portable telephone sets and to a 
communicative base station switching system of a 
3 10 portable terminal for effectively switching the 
S frequency thereof over to the communicative frequencies 

ij of neighbor base stations in order to switch the 

communicative base station. 
1= Japanese Patent Laid-Open No. 9-284826 discloses 

□ 15 a portable terminal, which switches the prevailing 
d communicative base station over to a next frequency base 

3 station while in motion. 

Fig. 10 is a view showing the relationship of the 
communicative areas covered by a portable terminal and 
20 base stations in the prior art. As shown in the Figure, 
a plurality of base stations A, B, C . . . are located around 
a communicative base station O. The communicative base 
station O and the neighbor base stations A, B, C . . . have 
fixed communicative areas with borderline parts thereof 
25 overlapping one another. 

A portable terminal 10 such as a portable telephone 
set is located in the area of the communicative base 
station O and communicating with the base station O. 
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The communication of the portable terminal 10 with 
the communicative base station O and the neighbor base 
stations A, B, C, ... is made at different frequencies. 

When the portable terminal 10 in motion and in 
communication with the communicative base station O gets 
out the area of the communicative base station and enters 
one of the neighbor base stations A, B, C, ... , it 
switches the base station 10 over to the maximum received 
power level neighbor base station after receiving the 
received power measurement of the neighbor base 
stations . 

At the time of the switching, the portable terminal 
10 measures the received power levels by switching 
frequencies quickly with a synthesizer at a 
predetermined frequency. The received power level 
measurement requires a predetermined time. 

However, since the portable terminal 10 switches 
frequencies quickly, a problem is posed that the 
characteristics of some synthesizer are subject to 
deterioration . 

In addition, in the portable terminal 10 the 
switching to the neighbor base stations always requires 
a predetermined time, and a problem is thus posed that 
switching process software is subject to great burden. 

SUMMARY OF THE INVENT TON 

In view of the above problems, an object of the 
present invention is to provide a communicative base 
station switching system of a portable terminal, which 



can prevent the deterioration of synthesizer 
characteristics at the time of the frequency switching 
to neighbor base stations, while also permitting 
switching time reduction to provide for the possibility 
5 of other processes and reduction of the burden on 
switching process software. 

In order to solve the problems, the present 
invention provides a communicative base station 
switching system of a portable terminal for switching 
i3 10 a communicative base station to neighbor base stations 
while in motion comprising: a received electric field 
Y~ measuring section for measuring the received electric 

^ fields from the communicative base station and the 

S 5 
I** 

»F neighbor base stations; a received electric field memory 

O 15 section for storing received electric field patterns of 
the communicative base station and two given neighbor 
stations measured in the received electric field 
measuring section whenever the communicative base 
station for communication for the first time is switched 
20 over to one of the neighbor base stations; a received 
electric field pattern comparing section for comparing 
the received electric field patterns of the 
communicative base station having and the two given 
neighbor stations and the received electric field 
25 patterns stored in the received electric field memory 
section whenever the received electric fields from the 
communicative base station been in communication with 
before and the two given neighbor base stations are 
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measured in the received electric field measuring 
section; and a base station position acquiring and 
switching means for acquiring the position of a neighbor 
station, which the portable terminal is moving toward, 
in correspondence to a stored received electric field, 
which is found in the received electric field pattern 
comparing section to be identical in pattern with a 
measured received electric field, and switching the 
communicative base station over to the pertinent 
neighbor base station. 

With this arrangement, it is possible to reduce the 
number of received electric field measurements in the 
received electric field measuring section, prevent the 
deterioration of synthesizer characteristics at the time 
of the frequency switching to neighbor base stations and 
reduce the switching time to provide for the possibility 
of other processes and reduce the burden on switching 
process software. 

Preferably, when the portable terminal 
communicates with the communicative base station for the 
first time, the received electric field pattern 
comparing section executes the comparison after the 
received electric field patterns of all the plurality 
of neighbor base stations have been stored in the received 
electric field comparing section by switching the 
communicative base station over to the neighbor base 
stations . 

With this arrangement, after completion of the data 
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storing in the received electric field memory section 
by switching the communicative base station over to all 
the plurality of neighbor base stations, the comparison 
in the received electric field pattern comparing section 
5 is executed. 

Preferably, when the portable terminal 
communicates with the communicative base station for the 
first time while the received electric field patterns 
of all the plurality of neighbor base stations have not 
10 been stored in the received electric field comparing 
section by switching the communicative base station over 

j« to the neighbor base stations, the received electric 

?<? = 

field measuring section executes the received electric 

s h field measurement for switching the communicative base 

= 

S3 15 station over to the neighbor base station of the maximum 
y received electric field intensity. 

With this arrangement, for a transient time until 
the completion of the data storing in the received 
electric field memory section, the switching of the 
20 communicative base station is executed by measuring the 
received power levels from all the neighbor stations and 
switching the freguency to the freguency of the maximum 
received electric field intensity neighbor base station. 
Preferably, the two given neighbor base stations 
25 are either two adjacent base stations or two adjacent 
but one base stations or two adjacent but two base 
stations . 

With this arrangement, different received electric 
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field patterns are formed concerning two given ones of 
the neighbor base stations. 

Further, the present invention provides a 
communicative base station switching method of a 
portable terminal for switching a communicative base 
station to neighbor base stations while in motion 
comprising: a step for measuring the received electric 
fields from the communicative base station and the 
neighbor base stations; a step for storing received 
electric field patterns of the communicative base 
station and two given neighbor stations measured in the 
received electric field measuring section whenever the 
communicative base station for communication for the 
first time is switched over to one of the neighbor base 
stations; a step for comparing the received electric 
field patterns of the communicative base station having 
and the two given neighbor stations and the received 
electric field patterns stored in the received electric 
field memory section whenever the received electric 
fields from the communicative base station been in 
communication with before and the two given neighbor base 
stations are measured in the received electric field 
measuring section; and a step for acquiring the position 
of a neighbor station, which the portable terminal is 
moving toward, in correspondence to a stored received 
electric field, which is found in the received electric 
field pattern comparing section to be identical in 
pattern with a measured received electric field, and 



switching the communicative base station over to the 
pertinent neighbor base station. 

With this arrangement, like the above arrangement, 
it is possible to reduce the number of received electric 
5 field measurements in the received electric field 
measuring section, prevent the deterioration of 
synthesizer characteristics at the time of the frequency 
switching to neighbor base stations and reduce the 
switching time to provide for the possibility of other 
10 processes and reduce the burden on switching process 
software. 

Still further, the present invention provides a 
communicative base station switching system of a 
portable terminal for switching a communicative base 
15 station while in motion comprising: a base station memory 
jjj section for storing base station position data; a base 

s 5 

station position comparing section for receiving 
position data from a global positioning system of a mobile 
body and obtaining and comparing the distances of the 
20 base stations from the portable terminal by using the 
received position data as the position data of the 
portable terminal; and a base station frequency 
switching section for switching the communicative base 
station of the portable terminal to the neighbor base 
25 station closest to the portable terminal according to 
the result of comparison in the base station position 
comparing section . 

With this arrangement, the portable terminal can 
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ensure more accurate operation in cooperation with the 
global positioning system (GPS) and switch the frequency 
to the proper base station without need of measuring the 
received power level from any neighbor base station. 

The present invention provides a communicative 
base station switching system of a portable terminal for 
switching a communicative base station while in motion 
in which base station position data and the portable 
terminal position data are obtained, the distances of 
the base stations from the portable terminal are obtained 
on the basis of the obtained position data, and the 
communicative base station of the portable terminal is 
switched to the neighbor base station closest to the 
portable terminal* 

Other objects and features will be clarified from 
the following description with reference to attached 
drawings * 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the schematic 
construction of a communicative base station switching 
system of a portable terminal according to the present 
invention; 

Figs a 2(a) to 2(f) are views for describing the 
measurement of received electric fields in the received 
electric field measuring section 11 in Fig. 1 when the 
portable terminal gets out of the area of the 
communicative base station and enters the area of a 
neighbor base station; 
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Fig. 3 is a view showing data stored in the received 
electric field memory section 12; 

Figs. 4(a) to 4(f) are views for describing an 
example of the received electric fields of three base 
stations, i.e., two given neighbor stations and the 
communicative base station, as measured in the received 
electric field measuring section 11; 

Figs. 5(a) to 5(f) are views for describing a 
different example of the received electric fields of 
three base stations, i.e., two given neighbor base 
stations and the communicative base station, as measured 
in the electric field measuring station 11; 

Figs. 6(a) to 6(c) are views for describing the 
received electric fields of three base stations, i.e. 
two given neighbor base stations and the communicative 
base station, as measured in the received electric field 
measuring section 11; 

Figs. 7(a) to 7(f) are graphs showing the results 
A AB of the received electric field pattern comparison; 

Fig. 8 is a flow chart for describing a sequence 
of operations in the communicative base station 
switching system of a portable terminal; 

Fig. 9 is a block diagram schematically showing a 
different construction of the communicative base station 
switching system of a portable terminal according to the 
present invention; and 

Fig. 10 is a view showing the relationship of the 
communicative areas covered by a portable terminal and 



base stations in the prior art. 

PREFERR ED EMBODIMENTS OF THE INVENTION 

Preferred embodiments of the present invention 
will now be described with reference to the drawings. 

Fig. 1 is a block diagram showing the schematic 
construction of a communicative base station switching 
system of a portable terminal according to the present 
invention . 

As shown in the Figure, the communicative base 
station switching system 20, which is provided in a 
portable terminal 10, comprises a received electric 
field measuring section 11. 

The received electric field measuring section 11 
recognizes a communicative base station in a prevailing 
communicable area, and checks whether the own portable 
terminal has communicated with the recognized base 
station before . 

When the own portable terminal 10 communicates with 
the communicable base station for the first time, the 
received electric field measuring section 11 monitors 
the received power levels concerning all neighbor base 
stations at a predetermined frequency in a predetermined 
period of time. When the terminal has communicated with 
the communicative base station before, the section 11 
selects two given neighbor base stations, and monitors 
the received power levels concerning the three base 
stations, i.e., the selected base stations and the 
communicative base station, at a predetermined frequency 
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in a predetermined period of time. 

The communicative base station switching system 
also comprises a received electric field memory section 
12. When the own portable terminal 10 communicates with 
5 the communicative base station for the first time, the 
section 12 stores the received electric fields of all 
the neighbor base stations monitored in the received 
electric field measuring section 11. When the terminal 
moving in a given direction in the area of the 
q 10 communicative base station gets out of this area and 
|H enters the area of a neighbor base station, the section 

3= 12 stores the received electric fields of all the neighbor 

s j? base stations that are monitored in the section 11 at 

5 I s8 this time. 

Q 15 The communicative base station switching system 

|xj further comprises a received electric field pattern 

p comparing section 13. When the own portable terminal 10 

i ' 
5 = 

has communicated with the communicative base station 
before, the section 13 compares the electric field 

20 patterns concerning three base stations, i.e., two given 
neighbor base stations and the prevailing communicative 
base station, as measured in the received electric field 
measuring section 11 at a predetermined frequency and 
the received electric field patterns stored in the 

25 received electric field memory section 12. 

The communicative base station switching system 
still further comprises a portable terminal position 
acquiring section 14. The section 14 acquires the 
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position of the own portable terminal from the result 
of the received electric field pattern comparison in the 
received electric field pattern comparing section 13. 

The communicative base station switching system 
yet further comprises a base station frequency switching 
section 15. The section 15 switches the frequency of the 
communicative base station by switching the frequency 
of the own portable terminal 10 to the frequency of a 
base station acquired by the portable terminal position 
acquiring section 14. 

When the portable terminal 10 communicates with the 
communicative base station for the first time, the 
received electric field pattern comparing section 13 
executes the comparison after storing the received 
electric field patterns of all the plurality of neighbor 
base stations by switching the communicative base 
station over to the neighbor base stations. 

In this way, the number of the received electric 
fields measured in the received electric field measuring 
section 11 is reduced. 

More specifically, when the portable terminal 10 
communicates with the communicative base station for the 
first time while the recieived electric field patterns 
of all the plurality of neighbor base stations have not 
been stored by switching the communicative base stations 
to the neighbor base stations, the received electric 
field measuring section 11 executes the received 
electric field measurement for switching the 
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communicative base station over to the neighbor base 
station having the maximum received electric field 
intensity . 

Thus, the data comparison in the received electric 
field pattern comparing section is executed after 
completion of the data storing in the received electric 
field memory section by the switching of the 
communicative base station over to all the plurality of 
neighbor base stations. 

In addition, for a transient time until completion 
of the data storing in the received electric field pattern 
storing section, as in the prior art the switching of 
the communicative base station is executed by measuring 
the received power levels from all the neighbor base 
stations and switching the frequency over to the 
frequency of the maximum received electric field 
intensity neighbor base station. 

The various parts of the system will now be 
described in detail. 

Figs. 2(a) to 2(f) are views for describing the 
measurement of received electric fields in the received 
electric field measuring section 11 in Fig. 1 when the 
portable terminal gets out of the area of the 
communicative base station and enters the area of a 
neighbor base station. 

As shown in the Figures, it is assumed that the 
communicative base station 0 is surrounded by neighbor 
base stations A to F, that the base stations 0 and neighbor 
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base stations A to F each cover a fixed communicable area, 
and that the communicable areas of the base stations 0 
and neighbor base stations A to F partly overlap parts 
of the neighbor areas. 
5 It is also assumed that the portable terminal 10, 

such as a portable telephone set, is located in the 
communicable area of the communicative base station 0 
and communicates with the same for the first time. 

It is further assumed that the portable terminal 
g 10 10 is communicable with the communicative base station 
jjj O and the neighbor base stations A to F at frequencies 

f A to f F , respectively. 

u - 

y The received electric field measuring section 11 

s P monitors the received electric fields of the 

O 15 communicative base station O, which the portable 

IjiJ terminal 10 is to communicate with for the first time, 

; =3. 

R and all the neighbor base stations A to F at a 

predetermined frequency. 

Referring to Fig. 2(a), when the portable terminal 

20 10 gets out the area of the communicative base station 
O and enters the area of the neighbor station A, in the 
terminal 10 the received electric fields from the 
neighbor base station A and the communicative base 
station O are designated by L 1A ( A) andL 10 (A), respectively, 

25 those from the neighbor base stations B and F are 

designated by L 2B ( A ) and L 2F (A) , respectively, those from 
the neighbor base stations C and E are designated by L 3C (A) 
and L 3E (A) , respectively, and that from the neighbor base 
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station D is designated by L 4D (A). 

From the position relationship of the base stations , 
the intensities of the above received electric fields 
are related as 

L 1A (A)= L 10 (A)>L 2B (A) = L 2F (A)>L 3C (A) = L 3E ( A ) >L 4D ( A ) . 

Referring to Fig. 2(b) , when the portable terminal 
10 gets out the area of the communicative base station 
O and enters the neighbor base station B, in the terminal 
10 the received electric fields from the neighbor base 
station B and the communicative base station O are 
designated by L 1B (B) and L 1Q (B), respectively, those from 
the neighbor base stations C and A are designated by L 2C (B) 
and L 2A (B), respectively, those from the neighbor base 
stations D and F are designated by L 3D (B) and L 3F (B), 
respectively, and that from the neighbor base station 
E is designated by L 4E (B). 

From the position relationship of the base stations , 
the intensities of the received electric fields are 
related as 

L 1B (B) = L 10 (B)>L 2C (B) = L 2A (B)>L 3D (B) = L 3F ( B ) >L 4E ( B ) . 
Referring to Fig. 2(c) , when the portable terminal 
10 gets out the area of the communicative base station 
O and enters the neighbor base station C, in the terminal 
10 the received electric fields from the neighbor base 
station C and the communicative base station O are 
designated by L 1C (C) and L 10 (C), respectively, those from 
the neighbor base stations D and B are designated by L 2D (C) 
and L 2B (C), respectively, those from the neighbor base 
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stations A and E are designated by L 3A (C) and L 3E (C), 
respectively, and that from the neighbor base station 
F is designated by L 4F (C). 

From the position relationship of the base stations , 
5 the intensities of the received electric fields are 
related as 

L 1C (C) = L 1G (C)>L 2D (C) = L 2B (C)>L 3E (C) = L 3A ( C ) >L 4F ( C ) . 
Referring to Fig. 2(d) , when the portable terminal 
10 gets out the area of the communicative base station 
*3 10 0 and enters the neighbor base station D, in the terminal 

jjg 10 the received electric fields from the neighbor base 

ifl 

station D and the communicative base station O are 
designated by L 1D (D) and L 1Q (D), respectively, those from 
: t= the neighbor base stations E and C are designated by L 2E (D) 

3 

□ 15 and L 2C (D), respectively, those from the neighbor base 

If! 

y stations B and F are designated by L 3B (D) and L 3F (D) / 

13 

p respectively, and that from the neighbor base station 

A is designated by L 4A (D). 

From the position relationship of the base stations , 
20 the intensities of the received electric fields are 
related as 

Lid(D) ^ Lio(D)>L 2E (D) = L 2C (D)>L 3B (D) = L 3F ( D ) >L 4A ( D ) . 
Referring to Fig. 2(e) , when the portable terminal 
10 gets out the area of the communicative base station 
25 O and enters the neighbor base station E, in the terminal 
10 the received electric fields from the neighbor base 
station E and the communicative base station O are 
designated by L 1E (E) and L 1Q (E), respectively, those from 
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the neighbor base stations D and F are designated by L 2D (E) 
and L 2F (E) / respectively, those from the neighbor base 
stations A and C are designated by L 3A ( E ) and L 3C (E), 
respectively, and that from the neighbor base station 
B is designated by L 4B ( E ) • 

From the position relationship of the base stations , 
the intensities of the received electric fields are 
related as 

L 1E (E) = L 1Q (E)>L 2D (E) = L 2F (E)>L 3A (E) = L 3C ( E ) >L 4B ( E ) . 
Referring to Fig. 2(f), when the portable terminal 
10 gets out the area of the communicative base station 
O and enters the neighbor base station F, in the terminal 
10 the received electric fields from the neighbor base 
station F and the communicative base station O are 
designated by L 1F (F) and L 1Q (F), respectively, those from 
the neighbor base stations E and A are designated by L 2E (F) 
and L 2A (F), respectively, those from the neighbor base 
stations D and B are designated by L 3D (F) and L 3B (F), 
respectively, and that from the neighbor base station 
C is designated by L 4C (F). 

From the position relationship of the base stations , 
the intensities of the received electric fields are 
related as 

L 1F (F) = L 1G (F)>L 2E (F) = L 2A (F)>L 3D (F) = L 3B ( F ) >L 4C ( F ) . 

Fig. 3 is a view showing data stored in the received 
electric field memory section 12. 

As shown in the Figure, when the portable terminal 
10 gets out the area of the communicative base station 
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O and enters the areas of the neighbor stations A to E, 
the received electric fields from the neighbor base 
stations A to F are measured in the terminal 10 along 
with that of the communicative base station O. As an 
example, of these measured received electric fields 
those of the neighbor base stations A and B and the 
communicative base station O are stored in the received 
electric field memory section 12 as respective patterns 
as shown enclosed in the bold frames. 

As is seen from the Figure, when the portable 
terminal 10 enters the neighbor base stations A to F, 
the portable terminal 10 obtains different measured 
received electric field intensity patterns concerning 
the neighbor base stations A to F and the communicative 
base station O. 

Figs. 4(a) to 4(f) are views for describing an 
example of the received electric fields of three base 
stations, i.e., two given neighbor stations and the 
communicative base station, as measured in the received 
electric field measuring section 11. 

As shown in the Figures, when the portable terminal 

10 has communicated with the communicative base station 
O before, the received electric field measuring section 

11 monitors the received electric fields of a reduced 
number of neighbor base stations, i.e., two adjacent 
neighbor base stations, and the communicative base 
station at a predetermined frequency. 

Preferably, as shown in Fig. 4(a), the received 
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electric field measuring section 11 monitors the 
received electric fields L A , L B and L Q from the neighbor 
base stations A and B and the communicative base station 
0. 

5 Preferably, as shown in Fig. 4(b), the received 

electric field measuring section 11 monitors the 
received electric fields L B , L c and L Q from the neighbor 
base stations B and C and the communicative base station 
0. 

□ 10 Preferably, as shown in Fig. 4(c), the received 

.jg electric field measuring section 11 monitors the 

received electric fields L c , L D and L 0 from the neighbor 
/J base stations C and D and the communicative base station 

; P o. 

O 15 Preferably, as shown in Fig. 4(d), the received 

ty electric field measuring section 11 monitors the 

received electric fields L D , L E and L Q from the neighbor 
base stations D and E and the communicative base station 
O. 

20 Preferably, as shown in Fig. 4(e), the received 

electric field measuring section 11 monitors the 
received electric fields L E , L F and L Q from the neighbor 
base stations E and F and the communicative base station 
O. 

25 Preferably, as shown in Fig. 4(f), the received 

electric field measuring section 11 monitors the 
received electric fields L F , L A and L Q from the neighbor 
base stations F and A and the communicative base station 
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Figs. 5(a) to 5(f) are views for describing a 
different example of the received electric fields of 
three base stations, i.e., two given neighbor base 
stations and the communicative base station, as measured 
in the electric field measuring station 11. 

As shown in the Figures, when the portable terminal 
10 has communicated with the communicative base station 
10 before, like the above base, the received electric 
field measuring section 11 monitors the received 
electric fields of a reduced number of neighbor base 
stations, i.e., two adjacent but one neighbor base 
stations, and the communicative base station at a 
predetermined frequency . 

Preferably, as shown in Fig. 5(a), the received 
electric field measuring section 11 monitors the 
received electric fields L A , L c and L Q from the neighbor 
base stations A and C and the communicative base station 
0. 

Preferably, as shown in Fig. 5(b), the received 
electric field measuring section 11 monitors the 
received electric fields L B , L D and L Q from the neighbor 
base stations B and D and the communicative base station 
O. 

Preferably, as shown in Fig. 5(c), the received 
electric field measuring section il monitors the 
received electric fields L c , L E and L 0 from the neighbor 
base stations C and E and the communicative base station 
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Preferably, as shown in Fig. 5(d), the received 
electric field measuring section 11 monitors the 
received electric fields L D , L F and L Q from the neighbor 
base stations D and F and the communicative base station 
0. 

Preferably, as shown in Fig. 5(e), the received 
electric field measuring section 11 monitors the 
received electric fields L A , L E and L Q from the neighbor 
base stations A and E and the communicative base station 
O. 

Preferably, as shown in Fig. 5(f), the received 
electric field measuring section 11 monitors the 
received electric fields L B , L F and L Q from the neighbor 
base stations B and F and the communicative base station 
O. 

Figs. 6(a) to 6(c) are views for describing the 
received electric fields of three base stations, i.e. 
two given neighbor base stations and the communicative 
base station, as measured in the received electric field 
measuring section 11. 

When the portable terminal 10 has communicated with 
the communicative base station O before, like the above 
cases, the received electric field measuring section 11 
monitors the received electric fields of a reduced number 
of neighbor base stations, i.e., two adjacent but two 
neighbor base stations, and the communicative base 
station O. 
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Preferably, as shown in Fig. 6(a), the received 
electric field measuring section 11 monitors the 
received electric fields L A , L D and L Q of the neighbor base 
stations A and D and the communicative base station 0. 

Preferably, as shown in Fig. 6(b), the received 
electric field measuring section 11 monitors the 
received electric fields L B , L E and L G of the neighbor base 
stations B and E and the communicative base station O. 

Preferably, as shown in Fig. 6(c), the received 
electric field measuring section 11 monitors the 
received electric fields L c , L F and L 0 of the neighbor base 
stations C and F and the communicative base station 0. 

When the prevailing communicative base station has 
been in communication with the own portable terminal 
before, the received electric field pattern comparing 
section 13 compares the received electric field patterns 
of three base stations, i.e., two given neighbor base 
stations and the prevailing communicative base station, 
as measured by the received electric field measuring 
section 11 and the received electric field patterns 
stored in the received electric field storing section 
12. 

As an example, when the portable terminal 10 gets 
out the area of the communicative base station O and 
enters the neighbor base stations A to F, the received 
electric field pattern comparing section 13 compares the 
received electric fields from the two adjacent neighbor 
stations A and B and the communicative base station O 
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(see Fig. 3), as received in the terminal 10 and stored 
in the received electric field memory section 12 , and 
the square roots of the sum of the squares of the 
differences of the received electric fields L A , L B and 
L Q from the base stations A, B and O as measured in the 
terminal 10, as shown in Fig. 4(a). 
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Figs. 7(a) to 7(f) are graphs showing the results 
A AB of the received electric field pattern comparison. 

As shown in Fig. 7(a), when the portable terminal 
10 gets out the area of the communicative base station 
O and enters the area of the neighbor station A, only 
the difference A AB ( A ) is reduced compared to the other 
differences A AB . 

When the difference A AB (A) becomes less than a 
predetermined valueA 0A , the base station frequency 
switching section 15 switches the frequency of the 
communicative base station O over to the frequency of 
the neighbor base station A. 

As shown in Fig. 7(b), when the portable terminal 
10 gets out the area of the communicative base station 
O and enters the area of the neighbor station B, only 
the difference A AB (B) is reduced compared to the other 
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differences A AB . 

When the difference A AB (B) becomes less than a 
predetermined value A OB , the base station frequency 
switching section 15 switches the frequency of the 
5 communicative base station O over to the frequency of 
the neighbor base station B. 

As shown in Fig. 7(c), when the portable terminal 
10 gets out the area of the communicative base station 
O and enters the area of the neighbor station C, only 
O 10 the difference A AB (C) is reduced compared to the other 
jjj differences A AB . 

ifl When the difference A AB (C) becomes less than a 

jj| predetermined valueA 0C/ the base station frequency 

4 ^ switching section 15 switches the frequency of the 

O 15 communicative base station O over to the frequency of 

: 1 'i 

m the neighbor base station C. 

p As shown in Fig. 7(d), when the portable terminal 

: _ 

10 gets out the area of the communicative base station 

0 and enters the area of the neighbor station D, only 
20 the difference A AB (D) is reduced compared to the other 

differences A AB . 

When the difference A AB (D) becomes less than a 

predetermined valueA OD , the base station frequency 

switching section 15 switches the frequency of the 
25 communicative base station O over to the frequency of 

the neighbor base station D. 

As shown in Fig. 7(e), when the portable terminal 

10 gets out the area of the communicative base station 
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O and enters the area of the neighbor station E, only 
the difference A AB (E) is reduced compared to the other 
differences A AB . 

When the difference A AB (E) becomes less than a 
predetermined value A OE , the base station frequency 
switching section 15 switches the frequency of the 
communicative base station O over to the frequency of 
the neighbor base station E. 

As shown in Fig. 7(f), when the portable terminal 
10 gets out the area of the communicative base station 
O and enters the area of the neighbor station F, only 
the difference A AB (F) is reduced compared to the other 
differences A AB . 

When the difference A AB (F) becomes less than a 
predetermined valueA OF/ the base station frequency 
switching section 15 switches the frequency of the 
communicative base station O over to the frequency of 
the neighbor base station F. 

While the received electric field measurement has 
been described in connection with the case of Fig. 4(a), 
similar received electric field measurement results are 
obtainable in the cases of Figs. 4(b) to 4(f), 5(a) to 
5(f) and 6(a) to 6(c) . 

Fig. 8 is a flow chart for describing a sequence 
of operations in the communicative base station 
switching system of a portable terminal. 

In step SI, the received electric field measuring 
section 1 in the received electric field switching system 
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of the portable terminal 10, checks whether the terminal 
10 has communicated with the communicative base station 
before . 

When the portable terminal 10 has not communicated 
with the communicative base station before, the received 
electric field measuring section 11 executes a step S2 
of measuring the received electric fields (i.e., 
received power levels) from the neighbor base stations 
concerning the communicative base station. 

In a step S3, the received electric field memory 
section 12 stores the received electric fields of the 
necessary neighbor base stations when the prevailing 
communicative base station is switched over to a neighbor 
base station. 

When it is found in the step SI that the portable 
terminal 10 has communicated with the prevailing 
communicative base station before, the received electric 
field measuring section 11 selects two given neighbor 
base stations, and measures the received power levels 
from the three base stations, i.e. , the selected neighbor 
base stations and the communicative base station, at a 
predetermined frequency (step S4 ) . 

In a step S5, the received electric field pattern 
comparing section 13 compares the received electric 
fields measured in the received electric field measuring 
section 11 and the stored in the received electric field 
memory section 12. The portable terminal position 
acquiring section 12 then checks whether the compared 
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received electric field patterns are identical. 

Unless the compared received electric field 
patterns are identical, the routine goes back to the step 
S4 . 

When the compared received electric fields are 
identical, the base station frequency switching section 
15 executes a step S6 of base station frequency switching. 

The portable terminal 10 may be used in a car or 
like mobile body, in which a navigation system using a 
GPS (Global Positioning System) is mounted. In this case, 
the judgment as to the direction, which the portable 
terminal 10 is to select for moving, is left to the GPS 
as follows. 

Fig. 9 is a block diagram schematically showing a 
different construction of the communicative base station 
switching system of a portable terminal according to the 
present invention. 

Referring to the Figure, the communicative base 
station switching system 20 of portable terminal 10 
comprises a base station position memory section 33 . The 
section 33 stores the latitude and longitude positions 
of base stations. 

The communicative base station switching system 20 
also comprises a position comparing section 32. The 
section 32 is connected to a GPS 31 of the mobile body, 
and receives the position data of the mobile body as 
latitude and longitude data thereof. 

The position comparing section 32 compares the 



27 



distances of the communicative base station and neighbor 
base stations from the portable terminal 10. 

The position comparing section 3 2 is connected to 
a base station frequency switching section 34, which 
switches the frequency of the portable terminal 10 over 
to the frequency of a neighbor station, which is found 
as a result of the comparison in the position comparing 
section 32 to be closest to the portable terminal 10. 

As shown above, the portable terminal 10 can ensure 
more accurate operation in co-operation with the GPS, 
and thus can switch frequency to the frequency of the 
proper base station without need of measuring the 
received power level from any neighbor base station. 

As has been described in the foregoing, according 
to the present invention, the received electric field 
patterns of the communicative base station and two given 
neighbor base stations as measured in the received 
electric field measuring section are stored whenever the 
communicative base station to be communicated with for 
the first time is switched over to a neighbor base station, 
and the received electric field patterns of the 
communicative base station having been in communication 
with before and two given neighbor base stations are 
compared with the received electric field patterns 
stored in the received electric field memory section 
whenever the received electric fields from the 
communicative base station and the two given neighbor 
base stations are measured in the received electric field 
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measuring section. Thus, it is possible to reduce the 
number of received electric fields measured in the 
received electric field measuring section, prevent the 
deterioration of synthesizer characteristics at the time 
of switching of the frequency over to a neighbor base 
station frequency and reduce the switching time so as 
to provide for the possibility of other processes and 
reduce the burden on switching process software. 

Changes in construction will occur to those skilled 
in the art and various apparently different modifications 
and embodiments may be made without departing from the 
scope of the present invention. The matter set forth in 
the foregoing description and accompanying drawings is 
offered by way of illustration only. It is therefore 
intended that the foregoing description be regarded as 
illustrative rather than limiting. 
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